
1 
c 

2 32 

CTT TCA GAA GCC CGG GAG AGC GTC TTG GGG GAT TTG CTG AAG GTT GTG CTG TAG AGO CTG 
leu ser glu ala arg glu ser val leu gly asp leu leu lys val val leu tyr ser leu 

62 92 

GGC AGT GCC CAG AGT GCC CTC TTC TTG CAG CAT GGC CTG GCC ACC CAG AGG GCC CTT GTG 
gly ser ala gin ser ala leu phe leu glh his gly leu ala thr gin arg ala leu val 

122 152 

TCC AAG TTC CCG GAG CTG CTG TTC GAG GAG GAC ACG GAG CTG TGT GCC GAC CTG TGC CTG 
ser lys phe pro glu leu leu phe glu glu asp thr glu leu cys ala asp leu cys leu 

i52 212 

^S;G CTC CTA CGA CAC TGT GGC AGC CGC ATC AGC ACC ATC CGC ACG CAC GCC AGC GCC TCG 
^:g leu leu arg his cys gly ser arg iie ser thr ile arg thr his ala ser ala ser 

^2 272 

"^G TAC CTG CTC ATG CGA CAG AAC TTC GAG ATC GGC CAC AAC TTT GCC CGT GTG AAG ATG 
t§eu tyr leu leu met arg gin asn phe glu ile gly his asn phe ala arg val lys met 

^302 332 

I^CAG GTC ACC ATG TCT CTC TCG TCC CTG GTG GGG ACG ACG CAG AAC TTC AGT GAA GAG CAC 
i^^ln val thr met ser leu ser ser leu val gly thr thr gin asn phe ser glu glu his 

1^62 392 

CCTG CGA CGT TCA CTC AAA ACC ATC CTC ACC TAT GCT GAG GAG GAC ATG GGG CTG CGG GAC 
Cleu arg arg ser leu lys thr ile leu thr tyr ala glu glu asp met gly leu arg asp 

422 452 

AGC ACC TTC GCA GAG CAG GTC CAG GAC CTG ATG TTC AAC CTG CAC ATG ATC CTG ACG GAC 
ser thr phe ala glu gin val gin asp leu met phe asn leu his met ile leu thr asp 

482 512 

ACG GTG AAG ATG AAG GAA CAC CAG GAG GAC CCT GAG ATG CTC ATC GAC CTC ATG TAC AGA 
thr val lys met lys glu his gin glu asp pro glu met leu ile asp leu met tyr arg 

542 572 

ATT GCC CGG GGC TAC CAG GGC TCA CCG GAC CTT CGG CTG ACC TGG TTG CAG AAC ATG GCC 
il ala arg gly tyr gin gly ser pro asp leu arg leu thr trp leu gin asn met ala 

602 I xxxxxxxxxxxxxx transmembrane domain xxxxxxxxxxx 

GGG AAG CAC GCG GAG CTG GGC AAC CAC GCC GAG GCC GCC CAG TGC ATG GTG CAC GCG GCC 
gly lys his ala glu leu gly asn his ala glu ala ala gin cys met val his ala ala 
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xxxxxxxxxxxxxxxxxxxxxxxxxxx I 692 

GCC CTC GTG GCT GAG TAC CTC GCC CTG CTC GAG GAC CAC CGC CAC CTG CCC GTG GGC TGC 
ala leu val ala glu tyr leu ala leu 1 u glu asp his arg his leu pro val gly cys 

722 752 

li'X"!' 'J.'M'V V-~/\0 .OAV* J.\*A .AAJ. V7X V7 ^JUO. \3AU VXnV7 X WV.^ OrV^V^ J. VXC^N^ AO. V.. 

val ser phe gin asn ile ser ser asn val leu glu glu ser ala ile ser asp asp ile 
782 812 

CTG TCG CCC GAC GAG GAG GGC TTC TGC TCC GGG AAG CAC TTC ACT GAG CTG GGG CTG GTA 
leu ser pro asp glu glu gly phe cys ser gly lys his phe thr glu leu gly leu val 

842 872 

GGG TTG CTG GAA CAG GCA GCC GGC TAC TTC ACC ATG GGC GGG CTC TAC GAG GCG GTG AAT 
gly leu leu glu gin ala ala gly tyr phe thr met gly gly leu tyr glu ala val asn 

902 932 

GAG GTC TAC AAG AAC CTC ATC CCC ATC CTG GAA GCC CAC CGT GAC TAC AAG AAG CTG GCC 
gfu val tyr lys asn leu ile pro ile leu glu ala his arg asp tyr lys lys leu ala 

?|2 992 

©|g GTG CAC GGC AAA CTG CAG GAG GCC TTC ACC AAG ATC ATG CAC CAG AGT TCC GGC TGG 
aia val his gly lys leu gin glu ala phe thr lys ile met his gin ser ser gly trp 

i4>22 |xxxxx ITAM xxxx|1052 

JC^G CGC GTG TTC GGG ACG TAT TTC CGC GTG GGC TTC TAC GGC GCC CAC TTC GGT GAC CTG 
{glu arg val phe gly thr tyr phe arg val gly phe tyr gly ala his phe gly asp leu 

[j082 1112 

f^AT GAG CAG GAG TTT GTG TAC AAG GAG CCA TCG ATC ACG AAG CTG GCA GAG ATC TCA CAC 
-vlisp glu gin glu phe val tyr lys glu pro ser ile thr lys leu ala glu ile ser his 

Hl42 1172 
CGG CTG GAG GAG TTC TAC ACG GAG AGA TTT GGC GAC GAC GTC GTT GAG ATT ATC AAA GAC 
arg leu glu glu phe tyr thr glu arg phe gly asp asp val val glu ile ile lys asp 

1202 1232 

TCT TAC CCT GTG GAC AAG TCC AAG CTT GAC TCA CAA AAG GCC TAC ATC CAG ATC ACG TAT 
ser tyr pro val asp lys ser lys leu asp ser gin lys ala tyr ile gin ile thr tyr 

1262 1292 

GTG GAA CCG TAC TTT GAT ACC TAC GAG CTC AAG GAC CGG GTG ACC TAC TTT GAC CGC AAC 
val glu pro tyr phe asp thr tyr glu leu lys asp arg val thr tyr phe asp arg asn 

1322 1352 

TAT GGG CTT CGC ACA TTC CTG TTC TGC ACG CCG TTC ACG CCG GAT GGG CGC GCA CAC GGG 
tyr gly leu arg thr phe leu phe cys thr pro phe thr pro asp gly arg ala his gly 
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H 9 



1382 1412 

GAG CTG CCC GAG CAA CAC ^G CGT AAG ACG CTG CTC AGC ACC GAC CAC GCC TTC CCC TAC 
glu 1 u pro glu gin his lys arg lys thr leu leu ser thr asp his ala ph pro tyr 



1442 1472 Ixxxxxxxxxxx 

UTT* ]L&ft nPT PHI? ATP CCW fWfl n*fzn nnn nn/l rznn. fZ'h.n. "hnn. r^mn r^mr* jK^^r^ r^r^i^ r*fwi^ 

— — . — — — »w ^—-^ — — — — — _ — — ■ w WW Mh^v ^>M«w Mww WJkW AX.>\7 WW-A WXAV 

ile lys thr arg ile arg val cys his arg glu glu thr val leu thr pro val glu val 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxx Colle coil 1 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
GCC ATC GAG GAC ATG CAG AAG AAG ACA CGG GAG CTG GCC TTT GCC ACC GAG CAG GAC CCA 
ala ile glu asp met gin lys lys thr arg glu leu ala phe ala thr glu gin asp pro 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxj 

CCA GAT GCT AAG ATG CTA CAG ATG GTG CTT CAG GGC TCT GTA GGG CCC ACC GTG AAC CAG 
pro asp ala lys met leu gin met val leu gin gly ser val gly pro thr val asn gin 

^1622 1652 

X^ST CCC CTG GAG GTG GCC CAG GTG TTT TTA GCA GAG ATC CCG GAA GAC GCC AAG CTC TTC 
P^o leu glu val ala gin val phe leu ala glu ile pro glu asp pro lys leu phe 

J|682 1712 

~dGG CAT CAC AAC AAA TTG CGG CTC TGC TTC AAG GAC TTC TGC AAG AAA TGT GAG GAT GCG 
Mrg his his asn lys leu arg leu cys phe lys asp phe cys lys lys cys glu asp ala 

2;1xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Coiled coil 2 xxxxxxxxxxxxxxxxxxxxxxxxx 
" CTG CGG AAA AAT AAG GCC CTG ATT GGG CCG GAC CAG AAG GAG TAC CAC CGT GAG CTG GAG 
^ leu arg lys asn lys ala leu ile gly pro asp gin lys glu tyr his arg glu leu glu 

f"xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx| 

l^'CGC AAC TAC TGC CGC CTG CGG GAG GCT CTG CAG CCC CTG CTT ACC CAG CGC CTG CCC CAG 

^rarg asn tyr cys arg leu arg glu ala leu gin pro lieu leu thr gin arg leu pro gin 

1862 1892 

CTG ATG GCA CCC ACC CCA CCC GGC CTC AGG AAC TCC TTG AAC AGA GCA AGT TTC CGA AAG 
leu met ala pro thr pro pro gly leu arg asn ser leu asn arg ala ser phe arg lys 

1922 1952 

GCA GAC CTC TGA GCC CAC AAG GAC CAA AGC TGT ACC TAG AGG AAC CAG CAC CCG GGC CTC 
ala asp leu STP 

1982 2012 

AGC TGT CTG TGC TGC GAG GGG AGT CTG CCC TGG TGC CCA CTG GGC TGT GGG GTG ACC ACA 
2042 2072 

CTG TAC TTG GGG CTG GGC CCT CTG CCC CTG TGT CCC CAT CTG TGT GCA CTG ATG CTT CCT 
2102 2132 

CCC TTT TTT AAT TTA AAA TGG TTT TTA TAA GCA AAA AAA AAA AAA AAA 
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HC2A 

KIAA ASGNLDKNARFSAIYRQDSNKLSNDIMIJCLIJUDfl^ 

rat : 

HC4 

HCl ' 

HG3 

HC5 : 



jl^2j\ — — — — — — — — 

KIAA FPNYVNSSyiPTKQFETCSKTPITFEVEEfVPCIPKHTQPYTiyTlfflLyVYPKyiiKyDSQ 

rat — 

HC4 

HCl 

HC3 • ^ 

HC5 • 

HC2A . VIJJHHQNPEFYDEIK 

JKIAA KSFAKARNIAICIEFKDSDEEDSQPLKCIYGRPGGPVFTRSAFAAVIiHra 

9at . 

^riC4 : 

'HCl ■ 

iHC3 

tkcS : ^ 



:iHC2A lELPTQLHEKHHLLLTFFHVSCDNSSKGSTKKRDWETQVGYSWLPLLKDGRWTSEQHI 

^ ^klAA lEIiPTQIJiEKHHIJ^TFraVSCDNSSKGSTKKRBVVETQVGYSWL^ 

= rat : 

P%C4 . 

fylHCl 

U:HC3 

:=HC5 • 



^-HC2A PVSANLPSGYLGYQELGMGRHYGPEIKWVDGGKPLLKISTHLVSTVYTQDQHLHNFFQYC 

KIAA PVSANLPSGYLGYQELGMGRHYGPEIKWVIX3GKPLIJCISTHLVSTVYTQIX2^^ 

rat ' : 

HC4 

HCl 

HC3 — GPGPARSTVSISLISNSARV 

HC5 

• 

HC2A QKTESGAQALGNELVKYLKSIJiAMEGHVMIAFLPTIIJJQLFRVLT-RATQEEV^^ 

KIAA QKTESGAQALGNELVKYLKSIiHAMEGHVMIAFLPTIIiNQIiFRVLT-RATC^^ 

rat • 

HC4 : MEIQVLIRFLSVILMQLFWVLPNMIHEDDVPISCPMV 

HCl — ^HSFLPI IIiNQLFKVLV-QNEEDEITTTVTRV 

HC3 NRSRSLSNSNPDISGTPTSPDDEVRSI IGSKGLDRSNSWVNTGGPKAAPWGSNPSPSAES 

HC5 ^ 
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HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



I IHVVAQClllPPGLESHLRSYVKYAyKT^PyVASEyKTVHEl^PKSMTTILK^^ 

I IHV\^QCHEEGIiESHIiRSyVKyAyKAEPyVASEyKTVHEE^ 

LFH I VSKCHEEGLDSYLSS FIKYS FRPGKPSAPOAPL IHETIATMMIALLKQS ADFLAIN 

LPDIVAKCHEEQLDHSVQSYIKEVFKTR ACKERPVHEDLAKNVTGLLK-SNDSPTVK 

TQAMDRSCNRMSSHTETSSFLQTLTGRLP TKKLFHEEIALQWWCSG — SVR E 

Cadherin 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



KLLRYSWFFFDVLIKSMAQHLIENSKVKLI 
KLLKYSWFFFDVLIKSMAQHLIENSKVKLI 


RNQP 
RNQF 


FPAS YHHAAETWNMLMPHI TQKFGD 
FPASYHHAVETWNMLMPHITQKFRD 


KLLKYSWFFFEI IAKSMATYLLEENKIKL1 
HVLKHSWFFFAI lUCSMAQHLIDTNKIQLI 
SALQQAWFFFEIiMVKSMVHHLYFNDKLEAI 


HGQP 
RPQF 
RKSP 


FPKAYHHALHSLFIAIT- 1 VESQYAE 
FPESYQNELDNLVMVLSDHVIWKYKD 
FPERFMDDIAALVSTIASDIVSRFQK 



HC2A 
KIAA 
rat 
HC4 

~HC5 



NPEASKNANHSLAVFIKRCFTFMDRGFVFKQIN NYIS — CFAPGDPKTLFEYKFEFL 

NPEASKblANHSIiAVFIKRCFTPMDRGFVFKQIN NYIS — CEAPGDPKTI*FEyKFEFL 

IPKESRNVNYSLASFLKCCLTLMDRGFVTNLIN DYIS — GFSPKDPKVLAEYKFEFL 

ALEETRRATHSVARFLKRCFTFMDRGCVFKMVN NYIS — MFSSGDLKTLCQYKFDFL 

DTEMVERLNTSIAFFLNDLLSVMDRGFVFSLIKSCYKQVSSKLYSLPNPSVLVSLRLDFL 



=;hc2a 

^:'KIAA 
"^rat 
3hC4 
HCl 
^HC3 
^ HC5 



RWCNHEHYI PLNLPM- 
RWCNHEHYIPLNLPM- 



-PFGKGRIQR- 
-PFGKGRIQR- 



-YQDLQL— — DYSLTDEF 
-YQDLQL DYSLTDEF 



QT I CNHEHY I PLNLPM AFAKPKLQR • VQDSNL E YS LS DE Y 

QEVCQHEHFIPLCLPIRSANIPDPLTPSES TQELHASDMPEYSVTNEF 

RIICSHEHYVTLNLPCSLLTPPASPSPSVSSATSQSSGFSTNVQDQKIANMFELS — VPF 
—MNADTAPTSPCPS IS SQJ^SS.SCSS FQDQKIASMFDRTSRVPA 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



Cadherin 
EC motif 



CRNHFLVGI 
CRNHFLVGl 


LLRE 
LLRE 


VGTALQEFRE VRL I AI S VLKNLLI KHS FDDRYASRSHQARI AT 

VG TALQE FRE — - - VRL I AI S VLKNLL IKHS FDDRYASRS HQARI AT 


CKHHFLVGI 
CRICHFLIGI 
RQQHYLAGI 
SSTS-SPGI 


LLR£ 
LLRE 
7LTE 
LFTE 


TSIALQDNYE IRYTAISVIKNLLIKHAFDTRYQHKNQQAKIAQ. 

VGFALQEDQD VRHLALAVLKNLMAKHS FDDRYREPRKQAQIAS 

LAVILDPDAEGLFGLHKKVINMVHNLLSSHDSDPRYSDPQIKARVAM 
LAAALDAEGEGISEVQRKAVSAIHSLLSSHDLDPRCVKPEVKVKIAA 



HC2A LYLPLFGLLIENVQRINVRDVSPFPVNAG-MTVKDESLALPAVNPLVTPQKGSTLDNSLH 

KIAA L YLPIJXSLLIEWQRINVRDVSPFPVNAG-MTVPa^ESIJ^AVNPLVTPQKG TLDNSLH 

rat 

HC4 LYLPFVGLLLENI QRLAGRDTLYSCAAMPNSASRDEFPCG FTSP — AN — RGSLS 

HCl LYMPLYGMLLDNMPRI YLKDLYPFTVNTSNQGSRDDLSTNGGFQSQTAIKHANSVDTS FS 

HC3 LYLPLIGIIMETVPQLYDFTETHNQRGRPICIATDDYESE SG SMIS 

HC5 LYLPLVGI ILDALPQLCDFTVADTRRYR TSGSDEEQE GA GAIT 



A 
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HC2A 

KXAA 

rat 

HC4 

HCl 

HC3 

HC5 



KDLLGAIS 
KDLLGAIS 



YTTSTPNINSVRNADSRGSLISTDSGNi 
YTTSTPNINSVRNADSRGSLISTDSGN; 



SEKSNSLDKHQQSS 
SEKSNSLDKHQQSS 



TDKDTAYGS FQNG- - 
KDVmSIAAFSS— 
QTVAMAIAGTSVPQ- 
QNVALAIAGNNFN— 



HGIKREDSRGSLIP-EGATGFPDQGNTGEN TRQS 

- lAIS TVNHADSRASLASLDSNPSTNEKSSEKTDNCEKI PRPL 

LTRPGSFLLTSTSGRQHT 

LKTSG- 1 VLSSLPYKQYN 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



TLGNSVVRCDKLDQSEIKSLIJdCFLYILKSMSDDALFTYWN-KASTSELMPFFTISEVCL 
TLGNSVVRCDKIiDQSEIKSIJliMCFLYIliKSMSDIl^ 

STRSSVSQYNRLDQYEIRSLLMCYLYIVKMISEDTLLTYWN-KVSPQELINILILLEVCL 
Allies TLRFDRLDOAETRSLIiMCFLHIMKT IS YETLIAYWQ-RAPS PEVSDFFS I LDVCL 

TFSAESSRSLLICLLWVLKN-ADETVLQKWFTDLSVLQLNRLLDLLYLCV 

-MIJmDTTRin.MICFLWIMKN-ADQSLIRKWIADLPSTQLNRILDLLFICV 



HC2A 

KIAA 

rat 

HC4 

HCl 

mc3 

JHC5 



HQFQYMGKRYIARNQEGLG — PIVHDRKS- 
HQFQYMGKRYIAR 



-QTLPVSRNRTGMM 
TGMM 



FHFRYMGKRNIARVHDAWLSKHFGIDRKS QTMPALRNRSGVM 

QNFRYIiGKRNIIRKIAAAF — KFVQSTQNNGTLKGSNPSCQTSGLLAQWMHSTSRHEGHK 

SCFEYKGKKVFERMNSLTFK — KSKEMRAK LEEAILGSIGARQEMV 

LCFEYKGKQSSDKVSTQVLQ — KSRDVKAR LEEALLRGEGARGEMM 



:BC2A 
^SciAA 
^iat 

:rHC4 
;cHci 

HC3 

i.HCS 



HARLQQL- 
HARLQQL- 



-GSLDNS- 
-GSLDNS- 



-LTFNHSYGHSDADVLHQSLLEANIATEVC 
-LTFNHSYGHSDADVLHQSIiLEANIATEVC 



QARIiQHL SSLESS FTLNHSSTTTEADI FHQALLEGNTATEVS 

QHRSQTLPI IRGK NALSNPKL LQ^DNTMTSNSNE I DI VHHVDTEANI ATEGC 

RRSRGQLERSPSGSAFGSQENLRWRKEMTHWRQNTEKLDKSRAEIEHEALIDGNLATEAN 
RRRAPGNDRFP GLNENLRWKKEQTHWRQANEKLDKTKAELDQEALISGNLATEAH 



^HC2A LTALDTLSLFTIiAFKNQLIJU)HGHNPLMKKVTDVYLCFLQKHQSETALKNV^ 

I KIAA LTALDTLSLFTIiAFKNQIiIiADHGHNPIiMKKVFDWLCFLQKHQSE 

I rat : -KLSRGHSPLMKKVFDVYLCFLQKHQSEMALKNVFTALRSLIY 

HC4 LTVLDTISFFTQCFKTHFLNNDGHNPIMCKVFDIHLAFLKNGQSEVSLKHVFASI^^ 

HCl LTILDLVSLFTQTHQRQLQQCDCQNSLMKRGFDTYMLFFQVNQSATALKHVFASLRLFVC 

HC3 LIILDTLEIWQTVS — VTES — KESILGGVLKVLLHSMACNQSAVYXQHCFATQRALVS 

HC5 LI ILDMQENI IQTISS — ALDC — KDSLLGGVLRVIiVNSLNCDQSTTYLTHCFATLRALIA 

HC2A KFPSTFYEGRADMCAALCYEILKCCNSKLSSIRTEASQLLYFLMRNNFDYTGKKSFVRTH 

KIAA KFPSTFYEGRADMCAAIiCYEIIiKCCNSKLSSIRTEASQIiLYFIiMRNNFDYTGKI^ 

rat KFPSTFYEGRAmCASLCYEVLKCCNSKLSSIRTEASQLLYFLMRNNFDYTGKKSFVRTH 

HC4 KFPSAFFKGRVNMCAAFCYEVIJCCCTSKISSTRNEASALLYLI24RNNFEYTKRKTFLRTH 

HC 1 KFPST^FQGPADLCGS FCYEVLKCCNHRSRSTQTEASALLYLFMRKNFEFNKQKS I VRSH 

HC3 KFPELLFEEETEQCADLCLRLLRHCSSSIGTIRSHPSASLYLIiMRQNFEIGN — NFARVK 

HC5 KFGDLLFEEEVEQCFDLCHQVLHHCSSSMDVTRSOACATLYLIiMRFSFGATS — NFARVK 

HC2A LQVIISVSQLIADWGIGETRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLM 

KIAA LQVIISVSQIilADWGIGGTRFQQSLSIIimCANSDRLIKHTSFSSDVKDIiTKRIRTVliM 

rat LQVI ISLSQLIADVVGIGGTRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLM 

HC4 LQI I lAVSQLIADVALSGGSRFQESLFIINNFANSDRPMIARAFPAEVKDLTKRIRTVLM 

HCl LQLIKAVSQLIAD-AGIGGSRFQHSIAITNNFJ^NGDKCWKNSNFPAEVKDLTKRIRTVI^ 

HC3 MQVEMSLSSLVGTSQNFNEEFLRRSLKTILTYAEEDI^LRETTFPDQVQDLVFNIiHMILS 

HC5 MQVTMSLASLVGRAPDFNEEHLRRSIJITILAYSEEDTAMGMTPFPTQVEELLCNLNSILY 



A 
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HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



T ransmembrane 
ATAQMKEHENDPEMLVDLQYSIJUCSYASTPELRKTWLDSMARIHVKNGl|l]s^ 
ATAQIWEHENDPia^LVPLQYS LAKS YAS T PE LRKT WLDSMAR I HVKNGiIlSEAAMC YVHV 
ATAQMKEHENDPEMLVDLQYSIAKSYASTPELRKTWLDSMARIHVKMGljLSEyUW 
ATAQHKEHEKDPEMLIDLQYSIiAKSYASTPELRKTWLDSHAKIHN^GIiFSEyVAMCYV^ 
ATAQ^lKEHEKDPEMLVDLQYSIiANSYASTPELRRTWLESMAKIHARNGI iLSEAAMCYIHI 
DTVKMKEHQEDPEMLIDLMYRIAKGYQTSPDIJILTWLQNMAGKHSERSI HAEAAQCLVHS 
DTVKMREFQEDPEMLMDLMYRIAKSYQASPDLRLTWLQNMAEKHTKKKC YTEAAMCLVHA 



domain 



SH3 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



HC2A 

Ik^aa 

Mat 
rHCl 

;hc3 



rtHC2A 
|=KIAA 
IJrat 

'^C3 
HC5 



AALVAEYI SMLED- 
AALVAEYI^ILED- 



TALVAEYI TRKGV 

TALVAEYI TRKEA- 

TTUiVAEYI TRKEAD 

AALVAEFI HRKKL 

AALIAEYI KRKGYWKVEKldTASLLSEDTHPCDSNSLLTTPfeGGSMFSMGWPAFLSITPN 



FRQGCTAFRVI T PN 

- — VQWEPPLLPHSHSACLRBfeRGGVFRQGCTAFRVITPN 
•LALQREPPVFPYSHTSCQRKpRGCaiFRQGCTAFRVITPN 

FPNGCSAFKKITPN 



' - RKYLPVGCVT FQN ISSN 
-HS YLPVGSVS FQNI S SN 

ITAM 



I DEEASMtdEDVGMQD— 
IDEEASMMEDVGMQD— 
IDEEASMMEDVGMQD- - 
I DEEGAMKEDAGMMD- - 
IKEEGAAKEDSGMHD- - 



-VHFNEDVXMELLEQCADGLWKAEF YELIADI YKLI IPX 
■VHFNEDVIiMELLEQCADGLWKAE HYELIADIYKLll lPI 
-VHFNEDVI.MELLEQCADGL?yKAE RLRAG LLTSINSSSP 
- VHYSEEVLLELLEQCVNGLWKAEI(YE0SE I SKL IGP I 
-TPYNENlLVEOLYMCGEFLTfOCSE HYEIillA IJVNKPIIAV 



VLEES AVS DDWS PDEEG I CS GKY FTES GLVGLLEQAAAS FSMAGMYEAVNE VYKVL I P I 
VL£ESWSEDTLSPDEDGVCAGQYFTESGLVGLLEOAAELFSTGGLYETVNE\ rYKLVl lPI 

ITAM ITAM ITAM ITAM 

YEKRRD • -Z~ — — 

YEKRRDFERIJ^iyDTaHRitfrSK\4TEVMHSGRRLLGT tyFR\^ 

SMKSGGTIiETTHL iTDTI HRF YSKV TEVITR A AGSWDLLPGGLFGQ 

YENRREFENLTQV SfRTI HG^ YTKI LEVMHTKKRLLG TFFRVA FYGQ 

FEKQRDFKKLSDi JryDj HR gYLKM TVEVVNSEKRLFG I^YYRMAFYGQ 

1YFRVGFYG- 

TYFRVGFFG- 



HEANRDAKKLST IHGKLQEAFSKI VHQSTGWERMFG 
LEAHREFRKLTLTHSKLQRAFDS I VNKDH — KRMFG 



HC2A 

KI7UV 

rat 

HC4 

HCl 

HC3 

HC5 



ITAM ITAM 
- FFEDEDGKEl Y 1 YKBPKLTPLSE I SQRLLKIJ75T5HFGSENVKM I QDSGKVNPKDLDSrfYA 
GFFEDEDGKE YI YKE PKLTPLSEISQRLLKI YSDB FGSENVKMIQDSGKVNPKDLDSB YA 
GFFEDEDGKE YIYKE PKLTPLSEISQRLLKI YSDK FGSENVKMIQDSGKVNPKDLDSF FA 
SFFEEEDGKE YIYKE PKLTGLSEI SLRLVKI YGEI^ FGTENVKI IQDSDKVNAKELDPI* YA 
GFFEEEEGKE YIYKE PKLTGLSEI SQRLLKX YAD^ FGADNVKI IQDSNKVNPKDLDPHYA 
TKFGDLDEQE FVYKE PAITKLAEISHRLEGE YGEP FGEDWEVIKDSNPVDKCKLDPNKA 
SKFGDLDEQE FVYKE PAITKLPEISHRLEAE YGQC FGAEFVEVIICDSTPVDKTKLDPNKA 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



ITAM 

YlbVTHVIPFFDEKELQERKTEFERSHNIRREMFEMPFTQTGKRQGGVEEQCKRRTILTA 
YI3VTHVIPFFDEKELQERKTEFERSHNIRREMFEMPFTQTGKRQGGVEEQCKRRTILTA 
YI 3VTHVTPFFDEKELQERKTEFERCHNIRREMFEMPFTQTGKRQGGVEEQCKRRT ILTA 
HI3VTYVKPYFDDKELTERKTEFERNHNISRFVFEAPYTLSGKKQGCIEEQCKRRTILTT 



YIQV TYVTPFFEEKEIEBRKTDFEMHHNINRFVtXTPFTLSGKKHGGVAECK^K^ 
YIQI rYVEPYFMYEMKDRITYFDKNYNLRREMYCTPFTLDGRAHGEUIEQFKRKTILTT 
YIQirF\^PYFDEYEMKDRVTYFEKNFNLRREWTTPFTLEGRPRGEUIEQYRRNTVLTT 
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HC2A 

KI7UV 
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HC4 

HCl 

HC3 

HC5 



IHCFPYVKKRIPVMYQHHTDLNF lEVAIDEMSKKVAELRQLCSSAEVDMIKLQLKLQC SV 
IHCFPYVKKRIPVMYQHHTDLNF IEVAIDEMSKKV7VELRQLCSSAEVDMIKLQLKLQC SV 
IHCFPYVKKRIPVMYQHHTDLNqiEVAIDEMSKKVAELHQLCSSAEVCMIKLQLKLOqSV 
SNSFPYVKKRIPINCEQQINLKljllXyVTDEIKDKTAELQKLCSSTDVDMIQLQLKLQd^ 
SHLFPYVKKRIQVISQSSTELNE lEVAIDEMSRKVSELNQLCTMEEVLMISLQLKLQC SV 
SHAFPYIKTRVNVTHKEEIILTE lEVAIEDMQBOCTQELAFATHQDPADPKMLCSWVLQC SV 
MHAFPYIKTRISVIQKEEFVLTE lEVAIEDMKKKTLQIAVAINQEPPDAKMLC^miQqSV 



Coiled-Coil 2 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



SVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLKEVFRQFVEACGO^IAVNERIilKEDQLE 
SVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLKEVFRQFVEACGO^liAVNER^ 
SVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLKEVFRQFVEACGO? lAVNERLIKEDQI^ 
SVQVNAGPLAYARAFI^DSQASKYPPKKVSELKmFRKFIQACS li liELNERIilK^ 
SVKVNAGPMAYARAFLEETNAKKYPDNQVKLLKEI FRQFADACGQ? liDVNERLIKEDQLE 
GTTVNQGPLEVAQVFLSEIPSDPKLFRHHNKLRLCFKDFTKRCEDJLRKNKSLIGPVQKE 
GATVNOGPLEVAQVFLAE IPADPKLYRHHNKLRLCFKEFIMRCGe HvEKNKRLI TA^ 



HC2A 
KIAA 

afci 

^5 



rpC2A 
I KIAA 
: rat 
= 5iC4 
iJJCl 
-1jC3 
HC5 



Coiled-Coil 2 

yqeemkanyremakelseimheIqicpleekts-vlpnslhifnaisgtptstmvhgmtss 

yqeemkanyremakelseimhe qlg 

yqeemkt^nyreirkelsdiivi ricpgedkratkfpahlqrhqrdtnkhsgsrvdqfils 
yheglksnfrdmvkelsdiiheqilqedtmhspwmsntlhvfcaisgtssdrgygsprya 
yqeelrshykdmlselstvmneqitgrddlsk — rgvdqtctrviskatpalptvsiss 
yqrelg klss pz 

YQQELKKNYNKLKENLRPMIEP KIPELYKPI frvesqkrdsfhrssfrkcetqlsqgsz- 



PHM 

isswg - 



CVTLPHEPHVGTC FVMCKLRTT FRANHWFCQAQEEAMGNGREKEPWTVI FNSRFYRS WGK 

EVZ ■ : 

SAEVZ ~ ^ 



HC2A 

KIAA 

rat VHIFF 

HC4 

HCl 

HC3 

HC5 
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CLASP- 1 
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CLASP-2 

CLASP- 6 

CLASP-4 

DOCK180 

D0CK2 

D0CK3 

KITU^OllS 

CLASP- 3 
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i 



B 



RVAFYGp: :::::::::::: :GFFEEE 2GKEYIYKEP 
RVAFFGpAACYCrTCSETDVEGFFEDEpGKEYIYKpP 

FEDEbGKEYIYKfcP 
GFFEDE XSKEYIYK ilP 
>GKEYIYKi:P 
^GKEYERR SD 
^GKEYERR SD 



F V FYGl 
YF 



: GFPTFLRGKVFIY ^GKEYERR ZD 



FRVAFFG2: ::::::::::::: 
FRVAFYG3: :::::::::::: rSFFEEE 
FAVGYYGD: : : : 

FAVGYYG3: : : : : : :GFPSFLRNKVFIY 
FRVGFYG^: : : : 
FRVGFYGK: : : : 
FRVGFYGT: : : : 



KFPFFL WKEYVCR 3H 
KFPFFL INKEFVCR 5H 
KFGDLpEQEFVYK 3P 
KEY K 
OFF 



ICLASP-i 
JCLASP-2 
1 CLASP-4 
ICLASP-3 
^KIAA0716 
I DOCKS 
D0CK2 
DOCK180 
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PKLTPLSEISORLLKLYSDKFGSENVKMIODSGKVNPKDLDSKFAi^IOVTHVTPFFDSKE 



KE 
KE 



:iQDSDKVNAKELDPKYA-iIQVTYVKPYFD DKE 
;EDWEVIKDSNPVDKCKLDPNKAlfIQITYVEPYFD PYE 

3QE 



PKLTGLSEISQRLLKLYADKFGADNVKIIQDSNKVNPKDLDPKYAflQVTYVTPFFE 
PKLTPLSEISQRLLKLYSDKFGSENVKMTQDSGKVNPKDLDSKYAlflQVTHVIPFFDE: 
PKLTGLSE I SLRLVKLYGEKFGTENVKI 
PAITKLAEISHRLEGFYGERFG 

HDYERLEAFQQRMLNEFPHAIA MQHANQPDETIFQAEAQbrLQIYAVTPI PE 

KDYERLEAFQQRMLSEFPQAVA MQHPNHPDDAILQCDAQf LQIYAVTPIPD|fVD 

FQMQLMTQFPNAEK MNTTSAPGDDVKNAPGQ^IQCFTVQPVLD 

EYERREDFOMQLMTQFPNAEK- 
L L Y 

M F 



-MNTTSAPGDDVKNAPGQ f IQCFTVQPVLD 



fIQ+ V P D 
L E 



e:hp 

SHP 



CLASP- 1 
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RT 1 
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L 
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ETM5TANEKIL 

hi +L 
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"12 -1 

GACGCGaGGACC 



1/1 








ATG GCT 


GCC 


TCC 


GAG 


Met ala 


ala 


ser 


glu 


61/21 








GTG CGG 


AAG 


CAG 


GTG 


val arg 


lys 


gin 


val 


121/41 








AGC TCC 


CTG 


GGG 


GTC 


ser ser 


leu 


gly 


val 


181/61 








CTG AGC 


CGG 


CCA 


CCA 


leu ser 


arg 


pro 


pro 


2?4^1/81 








Q§ GAC 


TTG 


GAG 


CTG 


a^p asp 


leu 


glu 


leu 


301/101 








2^ GAT 


GAA 


AAA 


CTG 


ij/s asp 


glu 


lys 


leu 


561/121 








die ATT 


GTC 


CAC 


AGA 


-fil ile 


val 


his 


arg 


421/141 








f QA CAG 


CGG 


GAG 


CGA 


thr gin 


arg 


glu 


arg 


Wl/161 








pAC GAG 


AGG 


TCC 


GGC 


'^p glu 


arg 


ser 


gly 


&I1/I8I 








5SVC ACC 


CCT 


CGA 


AGC 


asp thr 


pro 


arg 


ser 


601/201 








TCA TTG 


CTG 


CCC 


TCT 


ser leu 


leu 


pro 


ser 


661/221 








ACC CTT 


CGA 


CGG 


CAG 


thr leu 


arg 


arg 


gin 


721/241 








GAT GAA 


GCC 


GTG 


GAA 


asp glu 


ala 


val 


glu 


781/261 








ATC TTG 


GTC 


AAG 


TGT 


ile leu 


val 


lys 


cys 


841/281 








TTG GCT 


CTG 


TAT 


GAT 


leu ala 


leu 


tyr 


asp 


901/301 








AAC TCG 


GAC 


TCC 


ATG 


asn ser 


asp 


ser 


met 


961/321 








CTG GCC 


CGC 


TCT 


GCC 


leu ala 


arg 


ser 


ala 


1021/341 






AAG TTG 


GAG 


AAG 


GTG 


lys leu glu 


lys 


val 


1081/361 







CGC CGC GCC TTC GCG 
arg arg ala phe ala 

TCC CGG GAA CGC AGT 
ser arg glu arg ser 

CCA CTG ACT GAA GTT 
pro leu thr glu val 

GAT GCT GAG CCC GGG 
asp ala glu pro gly 

CTG CTG CAG CCC CGG 
leu leu gin pro arg 

GAT GCC CAG GTG AGG 
asp ala gin val arg 

AGG TAT CAG TAC CTG 
arg tyr gin tyr leu 

CAG AAG GGC CTC CCC 
gin lys gly leu pro 

CCT GAG GAC TCG AAT 
pro glu asp ser asn 

AGT GGT GCC TCT AGC 
ser gly ala ser ser 

CTG CTA GAG CGG GCG 
leu leu glu arg ala 

CAC CGG CCC CCG GCC 
his arg pro pro ala 

CGC TGT AGC CGC CCA 
arg cys ser arg pro 

CTG TCG CTC AAG TTC 
leu ser leu lys phe 

GTG CGG GAG AAA AAG 
val arg glu lys lys 

AAG GGG CTG CTT CGG 
lys gly leu leu arg 

ATC TTC TCT GTG ACC 
ile phe ser val thr 

CTT CAG CAA GGG GAC 
leu gin gin gly asp 



31/11 








CAC AAG 


ATC 


AAC 


AGG 


his lys 


ile 


asn 


arg 


91/31 








GGC TCC 


CCC 


CAC 


TCC 


gly ser 


pro 


his 


ser 


151/51 








GTC GAG 


CCC 


CTG 


GAC 


val glu 


pro 


leu 


asp 


211/71 








CCC CTC 


AGG 


GAC 


CTG 


pro leu 


arg 


asp 


leu 


271/91 








GAA TGC 


CGG 


ACC 


ACG 


glu cys 


arg 


thr 


thr 


331/111 








GCC GCG 


GTG 


GAG 


ATG 


ala ala 


val 


glu 


met 


391/131 








AGT GCA 


GCA 


TAC 


AGC 


ser ala 


ala 


tyr 


ser 


451/151 








CGC CAG 


GTC 


TTT 


GAG 


arg gin 


val 


phe 


glu 


511/171 








GAC TCC 


CGG 


CGT 


GGC 


asp ser 


arg 


arg 


gly 


571/191 








ATC TTC 


GAC 


CTG 


AGG 


ile phe 


asp 


leu 


arg 


631/211 








GCC CCA 


GAA 


GAT 


GTG 


ala pro 


glu 


asp 


val 


691/231 








CTG CTC 


ACC 


CTC 


TAC 


leu leu 


thr 


leu 


tyr 


751/251 








GAG CCA 


CCC 


CGC 


GAG 


glu pro 


pro 


arg 


glu 


811/271 








GAG ATT 


GAA 


ATT 


GAG 


glu ile 


glu 


ile 


glu 


871/291 








AAG ATC 


TCG 


GAG 


AAC 


lys ile 


ser 


glu 


asn 


931/311 








GCT CAT 


GGC 


ACC 


CAC 


ala his 


gly 


thr 


his 


991/331 








TAC CCC 


TCA 


CCT 


GAC 


tyr pro 


ser 


pro 


asp 


1051/351 






ATC AGT 


GAG 


TGC 


TGT 


ile ser 


glu 


cys 


cys 


1111/371 







ACG 
thr 


GTG 
val 


GCC 
ala 


GCA 
ala 


GAG 
glu 


AGC 
ser 


AGG 
arg 


CGC 
arg 


TGC 
cys 


AGC 
ser 


TTT 
phe 


GAG 
glu 


GAT 
asp 


GTA 
val 


CTT 
leu 


GTA 
val 


GAA 
glu 


TTC 
phe 


CCA 
pro 


GCT 
ala 


GAG 
glu 


CCC 
pro 


GGG 
gly 


ATC 
ile 


CCC 
pro 


TAT 
tyr 


ATT 
ile 


GAG 
glu 


GAC 
asp 


TGG 
trp 


CCC 
pro 


GTC 
val 


ACC 
thr 


ACA 
thr 


GAC 
asp 


CAG 
gin 


GAT 
asp 


GCT 
ala 


TCT 
ser 


GGA 
gly 


TCG 
ser 


GGC 
crlv 


TCC 
ser 


CCG 
pro 


GAA 
glu 


AAC 
asn 


CTG 
leu 


GCA 
ala 


GCT 
ala 


GAC 
asp 


GAC 
asp 


CGG 
ara 


CGC 
aror 


AAT 
asn 


GAA 
glu 


CCG 
pro 


GCA 
ala 


CCT 
pro 


GAC 
asp 


GAG 
glu 


CAC 
his 


TTT 
phe 


GGA 
gly 


CAA 
gin 


AGG 
arg 


CCC 
pro 


ATC 
ile 


TTT 
phe 


GGG 
gly 


ATC 
ile 


TTC 
phe 


TAC 
tyr 


TTC 
phe 


GAC 
asp 


CTG 
leu 


CCT 
pro 


GCC 
ala 


ATC 
ile 


TCC 
ser 


ACC 
thr 


ATC 
ile 


TTC 
phe 


CTG 
leu 


GTC 
val 


ATC 
ile 


GAG 
glu 


CCT 
pro 


TAC 
tyr 


ATG 
met 


GTG 
val 
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TTH AAA GAA 


GTG 


GAC 


ACA 


GCC 


AAG 


AAC 


AAA 


Ion 1 rrlll 
-L t; u. xys y -i- 


val 


asp 


thr 


ala 


Ivs 


asn 


Ivs 


1141 /381 
















n'L.fz nnfz TTP 


TGC 


ACC 


CGC 


CTG 


GGC 


CGC 


TAC 


^J.L1 ^J-IA ^A^C 


cys 


thr 


srci 


leu 


— jr 


a r*rt 


+- \Tir 
*- J 






— — -a 


1 901 /4Cil 
















TTn /^pr* AAr* 


ATf 


GTG 


AGC 


AGC 


GCT 


GGG 


CAG 


Xeu aXa. aSn 


-i 1 <A 


va 1 
V a. J. 


O O T* 

OCX 


oC7X 


ala 


ft! V 

gxy 


gin 


















ctzc r*cz(z r*PA 

V^OvIT v.^^.«rl 




TGG 


ACA 


GAC 


CGC 


CGC 


CGT 


aZ^y px^tJ 


axa 


tit' 


thr 


asp 


arg 


arg 


arg 


X<J^X / *z^X 
















r'fi^ /^ar* r*cr* 

vaAL* VaAL' o^-^O 


TiZC 
1 




TTP 


TPT 

X ^ X 




TTC 


CGT 


asp asp a.la 


cys 


ser 


phe 


ser 


rrl \7 
gxy 


phe 


a r g 


XOO J. / fi ox 
















7\2ir* r*Ti.n r^'h.n 

AfiCj L»Avj LjAo 


ncv 

1 




PfiA 


PTP 


AGT 


GAC 


GAG 


±ys gxn gxu 


axo. 


glu 


arg 


1 on 
xc u 


ser 


asp 


glu 


1441/481 
















CGC CCG TCG 


TCC 








CGA 


CTA 


CGT 


at^ pro ser 


ser 


1 eu 


leu 


dx g 


CLX g 


leu 


arg 


1511/501 
















Tfef CCG GCT 


CCT 


nAA 


AAT 


CCC 


CAC 


TTC 


TGC 


sb± pro a la 


pro 


rr 1 11 
^ X u 


a QTi 


pro 


his 


phe 


cys 


1^^1/521 
















TAC CCG GAC 


CCC 


AGG 


GGC 


CGG 


CCC 


ACC 


AAG 


t^5: pro asp pro 


arg 


<^l \7 

gxy 


a J- y 


pro 


thr 


Ivs 

xy o 


15621/541 
















T^A^ GCC CCC 


CAT 


Apr* 


Af;P 


TAP 

X A\.r 


AGG 


AAC 


CTG 


tfyr ala pro 


his 


T.nr 


ser 


tyr 


a T" 


asn 


leu 


ie81/561 
















iCSC AGC CGC 


CAG 




TPP 


GTG 


CGC 


AAC 


CTT 


^ejo ser arg 


gin 


gly 


ser 


\7a 1 


cLX g 




1 on 
X c ix 


i:^41/581 
















QhC CCC AGC 


CAG 




PTP 


r*nc 


(^TP 
ox 


ATP 

AX \^ 


TTT 

XXX 


alp pro ser 


gin 


axa 


leu 


pro 


va± 


xxe 


phe 


idoi/601 
















GAG GCC TTC 


ACA 






CTC 


TAP 


PAT 


A AP 


glu ala phe 


thr 


pro 


val 


vax 


tyr 


his 


asn 


1861/621 
















CTG CAT CTT 


CCA 


r2PP 


Tl^P 


CTC 


APA 


C^C 


AAC 


leu his leu 


pro 


o J.a 


cys 


Tra 1 
VcLX 


L.11X 


1 n 
g X Li 


asn 


1921/641 
















AGC TGC CAG 


CCC 




ppfz 


CCC 


APT 


nPP 


PTG 


ser cys gin 


pro 


arg 


pro 


gly 


tnx 


ala 
aXa 


1 on 
xc u 


1981/661 
















CTG CTG CAG 


CAC 




PHP 


PTG 


AGG 


ACC 


GGC 


leu leu gin 


his 


gly 


arg 


leu 


arg 


CilX 


gxy 


2041/681 
















CCG CCG CCC 


AGC 


TAT 


TPP 


fiTG 

Vi3X O 


CTC 


ACA 


CCC 


pro pro pro 


ser 


4- \T V" 

tyr 


ser 


val 


leu 


thr 


pro 


2101/701 
















GAC GGT CAC 


AAG 


GGC 


GTG 


TTC 


AGT 


GTG 


GAG 


asp gly his 


lys 


gly 


Tra 1 


phe 


COT* 


V dx 


rrl 11 
g X u 


2161/721 
















GAC CCC TAC 


CTG 


GAC 


AAA 


TTC 


TTC 


ACC 


CTG 


asp pro tyr 


leu 


asp 


lys 


phe 


phe 


thr 


leu 


2221/741 
















TTC CGG CTC 


AAG 


GAC 


ACT 


GTG 


CTG 


AGC 


GAG 


phe arg leu 


lys 


asp 


thr 


val 


leu 


ser 


glu 


2281/761 
















CTT GCA GCA 


CTG 


CGC 


CTG 


GCC 


AGC 


CCC 


GAA 



GAG AAG CTA 


GAG 


AAG 


CTG 


CGC 


CTG 


GCG 


GCC 


glu lys leu 


glu 


lys 


leu 


arg 


leu 


ala 


ala 


1171/391 
















CGC ATG CCC 


TTC 


GCC 


TGG 


ACG 


GCC 


GTG 


CAC 


arg itiet pro 


r>ho 

£ 


ala 


trp 


thr 


ala 


val 


his 


1231/411 
















CTG GAC CGG 


GAC 


TCT 


GAC 


TCG 


GAG 


GGC 


GAG 


Ion a^D ai"cr 

XCU CI o ^ 


asp 


ser 


asp 


ser 


glu 


qIv 

3 Jr 


glu 


1291/431 
















CGG GGG CCC 


CAG 


GAC 


CGG 


GCG 


AGT 


AGT 


GGG 


a Tfi olv oro 


gin 


asp 


arg 


ala 


ser 


ser 


glv 

^ jr 


1351/451 
















CCA GCC ACG 


CTA 


ACT 


GTC 


ACA 


AAC 


TTC 


TTT 


TiTTCi ala thi? 


leu 


thr 


val 


thr 


asn 


Dhe 


phe 


1411/471 
















GAC CTC TTC 


AAG 


TTC 


CTG 


GCT 


GAC 


ATG 


AGG 


a cin 1 on riho 


Ivs 
xyo 


phe 


leu 


ala 


asp 


met 


arg 


1471/491 
















CCT GTG ACT 


GCC 


CAG 


CTC 


AAG 


ATC 


GAC 


ATT 


nr"o val thr 


ala 


gin 


leu 


Ivs 


ile 


asp 


ile 


1531/511 
















CTC TCC CCT 


GAG 


CTG 


CTT 


CAT 


ATC 


AAG 


CCC 


1 oro 

X^U *-J J- ^./i V 


glu 


leu 


leu 


his 


ile 


Ivs 

^ Jf 


pro 


1591/531 
















GAG ATT CTG 


GAG 


TTC 


CCC 


GCC 


CGC 


GAA 


GTC 


glu ile leu 


glu 


Dhe 


pro 


ala 


ara 


glu 


val 


1651/551 
















CTG TAC GTG 


TAC 


CCG 


CAC 


AGC 


CTC 


AAC 


TTC 


Ion tvf val 


t vr 

L-y X 


pro 


his 


ser 


leu 


asn 


phe 


1711/571 
















GCT GTG CGA 


GTG 


CAG 


TAC 


ATG 


ACA 


GGC 
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rpmrp t^TKf^ f^f^r* 


AAC 


TAT 


GGG 


PTT 

v^x 1 


PGP 


APA 


TTP 

X X 


PTG TTP TGP 

X \S X X V>x X 


ACG 


CCG 


TTC 


ACG 


CCG 


GAT 


GGG 


phe asp arg 


asn 


tyr 


gly 


leu 


arg 


L.X1X 


phe 


XdJ. ^iLxs wyo 


thr 


pro 


phe 


thr 


pro 


asp 


alv 

y ^ Jr 


X / X 0 ox 
















5611/1871 
















r^r^r^ r*r*Ts. /^"Rr* 
UCaL- OCA CAC 




GAG 


CTG 


ppp 


GAG 


PAA 


PAP 


AAG PGT AAG 

Vh^wX .nno 


ACG 


CTG 


CTC 


AGC 


ACC 


GAC 


CAC 


arg ala his 


gly 


glu 


leu 


pro 


glu 


gin 


his 


aYTT T\7Q 

xyo dxy xyo 


thr 


leu 


leu 


ser 


thr 


asp 


his 


«JUfiX / xoox 
















5671/1891 
















fZCC TTf PPP 

VtwO X X ^ ^^^^ 


TAP 


ATC 


AAG 


ACT 


CGC 


ATC 


CGT 


GTG TGC CAC 


CGG 


GAG 


GAG 


ACG 


GTG 


CTG 


ACG 


axa pile pro 


tyr 


ile 


lys 


L>11X 


ax y 




arg 


val pv^ his 


arg 


glu 


glu 


thr 


val 


leu 


thr 


















5731/1911 
















ppa rZT^; CA^^ 


r^Tf^ 

V3 i. w 


GCC 


ATC 


GAG 


GAC 


ATG 


CAG 


AAG AAG ACA 

AA*X\J AAA^XJ 


CGG 


GAG 


CTG 


GCC 


TTT 


GCC 


ACC 


pxlii? vctx yxu 


V a. X 


ala 


ile 


glu 


asp 


met 


gin 


Ivs Ivs thr 


arg 


glu 


leu 


ala 


phe 


ala 


thr 


5761/1921 
















5791/1931 
















fZTiCz rjya HAP 

v3rii3 vanw 


PPA 


CCA 


GAT 


GCT 


AAG 


ATG 


CTA 


CAG ATG GTG 


CTT 


CAG 


GGC 


TCT 


GTA 


GGG 


CCC 


yxLL y xii 


pro 


pro 


asp 


ala 


Ivs 


met 


leu 


gin met val 


leu 


aln 


crlv 


ser 


val 


gly 


pro 


5821/1941 
















5851/1951 
















ACC GTG AAC 


CKG 


GGT 


CCC 


CTG 


GAG 


GTG 


GCC 


CAG GTG TTT 


TTA 


GCA 


GAG 


ATC 


CCG 


GAA 


GAC 


thr val asn 


gin 


gly pro 


leu 


glu 


val 


ala 


gin val phe 


leu 


ala 


glu 


ile 


pro 


glu 


asp 


5881/1961 
















5911/1971 
















CCC AAG CTC 


TTC 


CGG 


CAT 


CAC 


AAC 


AAA 


TTG 


CGG CTC TGC 


TTC 


AAG 


GAC 


TTC 


TGC 


AAG 


AAA 


pro lys leu 


phe 


arg 


his 


his 


asn 


lys 


leu 


arg leu cys 


phe 


lys 


asp 


phe 


cys 


lys 


lys 


5941/1981 
















5971/1991 
















TGT GAG GAT 


GCG 


CTG 


CGG 


AAA 


AAT 


AAG 


GCC 


CTG ATT GGG 


CCG 


GAC 


CAG 


AAG 


GAG 


TAC 


CAC 



A 
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cys glu asp ala leu arg lys asn lys ala 
6001/2001 

CGT GAG CTG GAG CGC AAC TAG TGC CGC CTG 
arg glu leu glu arg asn tyr cys arg leu 
6061/2021 

CGC CTG CCC CAG CTG ATG GCA CCC ACC CCA 
arg leu pro gin leu met ala pro thr pro 
6121/2041 

AGT TTC CGA AAG GCA GAC CTC TGA GCC CAC 
ser phe arg lys ala asp leu OPA 
6181/2061 

CAC CCG GGC CTC AGC TGT CTG TGC TGC GAG 
6241/2081 

GGG' GTG ACC ACA CTG TAC TTG GGG CTG GGC 
6301/2101 

CTG ATG CTT CCT .CCC TTT TTT AAT TTA AAA 



leu ile gly pro 


asp 


gin 


lys 


glu 


tyr 


his 


6031/2011 
















CGG GAG GCT 


CTG 


CAG 


CCC 


CTG 


CTT 


ACC 


CAG 


arg glu ala 


leu 


gin 


pro 


leu 


leu 


thr 


gin 


6091/2031 
















CCC GGC CTC 


AGG 


AAC 


TCC 


TTG 


AAC 


AGA 


GCA 


pro gly leu 


arg 


asn 


ser 


leu 


asn 


arg 


ala 


6151/2051 
















AAG GAC CAA 


AGC 


TGT 


ACC 


TAG 


AGG 


AAC 


CAG 


6211/2071 
















GGG AGT CTG 


CCC 


TGG 


TGC 


CCA 


CTG 


GGC 


TGT 


6271/2091 
















CCT CTG CCC 


CTG 


TGT 


CCC 


CAT 


CTG 


TGT 


GCA 


6331/2111 
















TGG TTT TTA 


TAA 


GCA 


AAA 


AAA 


AAA 


AAA 


AAA 



A 
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A. Allelic variations: single nucleotide changes (polymorphism) between CLASP-7 cDNA 
isoforms . — ■ 



isoioim 


Mild eotidefs^ 


Consequence 


1 




G to A: glycine to arginine 


2 




A to G; missense 


3 


3166 


A to vjj inrconiiic lu cuaiiiiic 


4 


3902 


A to T; lysine to methionine 


5 


3918 


C to T; missense 


fi 6 


3937 


A to C; lysine to glutamine 


13 7 


4002 


A to C; glutamic acid to aspartic 






acid 


m 8 


4017 


T to A; serine to arginine 


9 


4020 


T to C; missense 


SJ 10 


4034-5 


TT to AC; phenylalanine to 






tyrosine 


N II 


4911 


G to C change; missense mutation 




changing codon from glutamine 






to histidine 



These differences may be found separately or together in various combination in the difference 
human CLASP-7 isoforms 
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CLASP-7 intron/exons 
Exon 63800 to 63920 

GCGGGGCCGGGGCCCGGGGCGGCGGCGGCG GGACGCGAGGACCATGGCTGC 

CTCCGAGCGCCGCGCCTTCGCGCACAAGATCAACAGGT AGTGTGGCCGCGGG 
GCCCCCTCCCACCTCCC 

Exon 72530 to 72670 

CCAATGGCCCCCTCCCTATCTTTCCAG GACGGTGGCCGCAGAGGTGCGGAAG 
CAGGTGTCCCGGGAACGCAGTGGCTCCCCCCACTCCAGCAGGCGCTGCAGCA 
GCTCCCTGGGGGTA AGTATTTGGGGGGTCCGCCCCCA 

Exon 73300 to 73530 

TCACAGCCACTTTGCTCCAATCCAGG TCCCACTGACTGAAGTTGTCGAGCCCC 

TGGACTTTGAGGATGTACTTCTGAGCCGGCCACCAGATGCTGAGCCCGGGCC 

CCTCAGGGACCTGGTAGAATTCCCAGCTGATGACTTGGAGCTGCTGCTGCAG 

CCCCGGGAATGCCGGACCACGGAGCCCGGGATCCCCAAGGATGA GTGGGTTC 

AGCCCCACGCCCTCTCTGCCTG 

Exon 73700 to 73830 

GTCTCTGTTTACCCTGATCTTCTTTTGCTGCA GAAAACTGGATGCCCAGGTGA 
GGGCCGCGGTGGAGATGTATATTGAGGACTGGGTCATTGTCCACAGAAGGTG 
AGTCTGACTTAGGGGCAGCTCAGGGG 

Exon 74010 to 74190 

CCTGCCCAGCCCCGTTTCCTGCTAGG TATCAGTACCTGAGTGCAGCATACAGC 
CCCGTCACCACAGACACACAGCGGGAGCGACAGAAGGGCCTCCCCCGCCAG 
GTCTTTGAGCAGGATGCTTCTGGAGACGAGAGGTCCGGCCCTGAGGACTCGG 
TGAGGAAGCCCCTGGCTGGGGTCAC 

Exon 75 170 to 75450 

CAGTGCTTGCACATTCTCCACTGGCA GAATGACTCCCGGCGTGGCTCGGGCTC 

CCCGGAAGACACCCCTCGAAGCAGTGGTGCCTCTAGCATCTTCGACCTGAGG 

AACCTGGCAGCTGACTCATTGCTGCCCTCTCTGCTAGAGCGGGCGGCCCCAG 

AAGATGTGGACCGGCGCAATGAAACCCTTCGACGGCAGCACCGGCCCCCGGC 

CCTGCTCACCCTCTACCCGGCACCTGACGAGnT GGnTGCCCCTTCCCAGATAT 

CAGCCAACCAGCATTTACT 
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Exon 78100 to 78250 

CCCy*"^ A ru-rrrr Arrrrrr ArTrTTrrOr ArrG ATrTA AGCCGTGGA ACGCTG 
TAGrrGTCCAGAGCCACCCCGCGAGCACTTTGGACAAAG GATCTTGGTCAAG 
TGTrTGTnGCTCAAGT GAGTATACTGACATGTCTCTCTTCTTAGATG 

Exon 80380 to 80500 

f-r-r-r-rTr-rrTrrrATTTArTTGTAGG TTCGAGATTGAAATTGAGCCC ATCTTT 
GfiGATGTTGGCTCTGTATGATGTGCGGGAGAAAAAGAAGG TAGGAGGCCCTT 

TTTTCTCTTTCCTCCC 
Exon 80540 to 80750 

OTG<"-T-rk-trrrAGrTGrrTrTGGTGTGGCGAG ATCTCGGA GAACTTCTACTTCG 
ArrTGAACTCGGACTCCATGAAGGGGCTGCTTCGGGCTCATGGCACCCACCC 
TGGCATCTCCACCCTGGCCCGCTCTGCCATCTTCTCTGTGACCTACC CCTCACC 
3 TGACATCTTCCTGGTCATCAAGG TGCCTGCTGGGGCTGGGCAAGGGGGTGGT 

^ Exon 82370 to 82510 

=^ rtf-rxr ArTGGATTrATTr.ATrTGrrCGGCA GTTGGAGAAGGTGCTTCAGCAAG 

S GGGACATCAGTGAGTGCTGTGAGCCTTACATGGTGTTGAA AGAAGTGGACAC 

3 AGCCAAGG TAAGCGTGTGGAGGCTGGACTAGGGGCA 

^ Exon 82540 to 82760 

^ pr-TG A G'"T'r:rtr a gggg a rGGGGTrrrr rr Ar a ga Ar a a agagaag ctagag 

AAGCTGCGrCTGGCGGCCGAGCAGTTCTGCACCCGCCTGGGGCGCT ACCGCA 
r- TGCCCTTCGCCTGGACGGCCGTGCACTTGGCCAACATCGTGAGCAG CGCTGG 
GCAGCTGGAGCGGGACTCTGACTCGGAGGGCG GTGAGGAGGCGGGGCTAAC 

AGGCTTGGGGCGGGG 
Exon 82860 to 83060 

r-j^nnTf-nrrrTTTrnTr a TTGTr A TTP rr Tr rrrr A G AGCGCCGGC C AGCCT 
GGAGAGACCGCCGCCGTCGGGGGCCCCAGGACCGGGr.GAGTAGT GGGGACG 
ACGCCTGCAGCTTCTCTGGCTTCCGTCCAGCCACGCTAACTGTC ACAAACTTC 
TTTAAGCAGGT GTCCTACCCTGGGGCCAGGGACTCTCCCACTCC 

Exon 83100 to 83260 

r^r-r'Ar;r;f-TGArGGGAGTGGGTrrrATGTAGG AGGrTGAGCGACT CAGTGAC 
GAGGAGGTCTTCAAGTTCCTGGCTGACATGAGGCGCCr.GTrGTCCC TGCTGCG 
GTGArTACGTCCTGTGACTGG TGCGTGGCACACCCCATACACAAGAAGTATC 

ACTC 
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Exon 84050 to 84270 

r,Tart. a ArrrrrTTTrTTnCCT TCCCAGCCCAGCTCAAGATCnACATTTCTCCGG 
rTrCTGAAAATCCCCACTTCTGCCTCTCCCCTGAGCTGCTTCA 
TACCCGGACCCCAGGGGCCGGCCCACCAAGGAGATTC 1 GGAG 1 1 C CCCQ^ZC 
GCGAAGTCTATGCCCCCCATACCAGCTACAGGT ACGGCCTCTGGGGCCCAGC 

TGGGCACTTGA 
Exon 87940 to 88130 

^^r^r^Trtxr^r-rTr-TrtArArrrrrATrrTrTrrrrrrArAGGAArnTGCTGTACG 
TfiTACCCGCACAGCCTCAACTTCAGCAGCCGCCAGGGCTrCGTGCGCAACCT 
TnTTGTGCGAGTGCAGTACATGACAGGCGAGGACCCCAGCCAGGCTCTGCCG 
GTCAGTGGCTGTGCCCCAGGGAAGGGGGGTAGGG 



Exon 88140 to 88270 

TOfir.xrrrTr ATGA ATrr Ar.TGTCCCAGGTC ATCTTTGGCA AGTCCAGCTGCA 

GTGAATTTACCCGCGAGGCCTTCACACCGGTGGTCTACCATAACAAGTA TGT 

AGGGGGACACGTGAGGAACTTGGGGG 

Exon 88470 to 88680 

r^r^r^r-i-r-AorArwATrrrrrAGrrrGATTrTGCCAGG TCCCCCGAGTT CTACGA 
GGAGTTCAAGCTGCATCTTCCAGCCTGCGTGACAGAGAArr.ATCACCTGCTG 
TTCACCTTCTACCATGTCAGCTGCCAGCCCCGGCCGGGCACTGCCCTGGAGAC 
ACCCGTGGGCTTTACTG TGAGCCGTCCCCTCCCTCCCTCCCCCTGAGCCCTCC 

T 

Exon 88680 to 88870 

TCGTCCCCCAACCTGGCCGCAGACCTGACCTCCAGCCTCTCCCCAGIQGATCC 
CACTGCTGCAGCACGGGCGCCTGAGGACCGGCCCCTTCTGTrTCCCAGTGTCT 
GTGGACCAGCCGCCGCCCAGCTATTCCGTGCTCACACCCGATGTA TGTGCCCT 
GGAGCTCCTGCCTGCCAATGCACTGTCCCCAG 

Exon 89360 to 89530 

CAGGGAGGGCTGACCAGTGCCCACCTGGTGCCTCCCTCCCACAGGTeSCGCT 
TCCGGGCATGCGCTGGGTGGACGGTCACAAGGGCGTGTTrAGTGTGGAGCTC 
ACAGCCGTGTCCTCTGTGCACCCCCAGGT ACGGGGTGGGCCGGGAACCAAGA 
GTCCCGCCCTGCTCC 
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Exon 89660 to 89980 

TTCATTCCCTGAGGCCCCACCCTGCTCACTCCACATCCCTACCCAGGACCCCT 

ACCTGGACAAATTCTTCACCCTGGTGCACGTCCTGGAGGAGGGAGCCTTCCC 

ATTCCGGCTCAAGGACACTGTGCTGAGCGAGGGCAACGTGGAGCAGGAGCTn 

CGGGCCAGTCTTGCAGCACTGCGCCTGGCCAGCCCCGAACCCCTTGTGGCCTT 

CTCCCACCACGTGCTGGACAAGCTCGTGCGTCTGGTCATCAGGCCCCCGATC 

ATCAGTGGCCAGATTGG TAAGCGAATGTGGCCTCAGACCTCAGTTTCCCCATC 

CACATG 

Exon 90480 to 90730 

agaggccttgggccctggaacttgacctctgctctgccctgcagtgaacctg 

ggccgtggagcctttgaagcaatggcccatgtagtcagccttgttcaccgga 

gcctggaggcagcccaggatgcccgcggtcactgcccacagctggctgccta 

cgtccactacgcctttcgccttcctggcactgagcccagcctcccggatggt g 

agtttgtagaaatccctgtgagacgagaaatatctgGgagaa 

Exon 92870 to 93120 

atcacatcaggtgggtgggtggttgaccctattcactccatcctcaggqgccc 

ctccagtgacagtgcaggctgccacactggcccgtggctctggtcgccccgc 

aagcctctacctggcgcgttccaagagcatcagcagcagcaaccctgacctc 

gccgtggcccctggctctgtggatgacgaggtttcccgcatcctggccagca 

aggtagggcaacgggggccctggaatctccagcctcagtggt 

Exon 97210 to 97390 

ggcacctcgcactctgtgacccctgcctctgtcccca gctgcttcacgaggag 
ctggctctgcagtgggtggtcagcagcagtgccgtacgcgaggccatcctcc 
agcacgcctggttcttcttccagctcatggtgag accgcctcctccctgcctg 
gtggcaagagacccccagtggag 

Exon 98770 to 98990 

caaatcccacccacagccctctcaccccacccccaggtg aagagtatggcgc 

tgcacctgctgcttggccagcgactagacacaccccgcaagctgcgcttccc 

cggacgcttcctggacgacatcactgccttggtgggctctgtgggcctggag 

gtcatcacccgtgtccacaaggt gagagatgraggntrtcaatgtgggaaga 

aacctgagggagg 
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Exon 103130 to 103340 

GGGGCTGAGGTTTGGGTGTGTGGGTTGACAGGCACCTGTGTCCCCAGGAIQI 
naAGCTGGr-r.GAGCACCTCAACGCCAGCCTGGCTTTCTTCCTCAGTGACCTTC 
TrTTCCCTGGTGGACCGGGGCTTTGTCTTCAGCrTaaTCCGr TfirrrACTACAAG 
CAGGTAGGAGTGGGCGTGGGCAGGGTGGGCATGGCATGGATGGAAGGCGGA 

GC 

Exon 103340 to 103590 

CAATGTTGA^^ ^ r^-rnA.Tr^.rrA.rrrrTrTrrTnrACrnTnCrC.rACGCGGCTC 

CAGTCGTCrrCTAATCCAGCAGCCCTGCTGACCCTGCGCAT naAATTCACCCG 

rATCCTGTrTCAGCCACGAGCACTACGTGACCCTCAACCTCC rrTnCTGCCCCC 

TGTCACCTrrAGCCTCGCCCTCCCCCTCTGTGTCCTCCACCACCTCCCAGG TG 

GGCTGCCTTCACTTCTGCCTCCTCTCTTTGACCTACAAC 

Exon 103990 to 104220 

TGACCCTTGACCGCTGGCATCCCCCATTTTTCCCCCACTCTGCAGAGCTCCAC 
CTTCTCCAGCCAAGCCCCGGACCCCAAGGTGACCAGCAT GTTCGAACTGAGT 
GGACCATTCCGGCAGCAGCACTTCCTAGCTGGGCTCCTGC TGArnGAGCTGG 
CACTGGCCCTCGAACCTGAGGCTGAAGGGT GAGCAGAGCTCCTGTCTAGCCC 
CAGGACAGGTGGGACAGTCCAG 

Exon 104220 to 104480 

GGAGCCATGTCCACCCTGTCCTGAGCACCTCATTACCCCATAGGGQVITCCIG 

TTGCACAAGAAGGCCATCAGTGCTGTGCACAGCCTGCTAT GTGGCCATGACA 

CTGACCCCCGCTACGCCGAGGCCACTGTGAAGGCTCGTGT GGrrGAGCTGTA 

CCTGCCACTGCTATCGATTGCACGGGATACCTTGCCACGGC TGCATGACTTTG 

CTGGTCAGTGGGCCAGGGGAAGATGGGGTCACATGATCCAGGGACTTGGTC 



Exon 108850 to 109100 

ACCAAOGGTTTAT'^TTT'rTTTrrrTrTrTTrTTTrr.rTGCCAGAGGGCCCAGGTC 
AGCGGTCA AGACTGGCCTCAATGCTTGACTCAGACACAGA AGGCGAAGGGG 
ACATTGCGGGTACCATCAACCCCTCTGTGGCCATGGCCATTGC TGGTGGCCCC 
CTAGCCCCTGGCTCCCGGGCCAGCATCTCCCAGGGGCCACCAACGGT GAGTA 
GGGAGGCTTGTCCCCATAGACATCATCCACTTTGAATGAGA 
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Exon 109140 to 109410 

TCACATGGAGAAAATGGAAATTGACTTTGATTCCTCTCTGGCCCCAGGCIICI 

rfiCGCAGGCTGTGCCCTCTCTGCTGAGTCAAGCCGGACrTTGCTG TTCGTGTGT 

fiCTGTGGGTGCTGAAAAACACCGAGCCGGCGCTrCTGCAG CGCTGGGCCACT 

GACCTGACACTCCCCCAGCTGGGACGTCTGTTGGATTTGCTG TACCTTTGCCT 

AnCTGCCTTTGAGTACAAGGT TTGAGGGCGTGGGCAGGAGATGATGGAGGAG 

GCAGGCTA 

Exon 11 03 10 to 110530 

GAAAAGAGCAGAGTCAGCCTGGAACCCCAGTTCTCTGCACCCCCAGGGGAA 

AAAGGCCTTTGAACGCATCAACAGCCTCACATTCAAAAA ATrTCTGGATATG 

AAGGCGCGGCTAGAGGAAGCCATTCTGGGTACCATCGGAGCTCGAC AAGAA 

ATGGTTCGTTrnAAGTCGTGG TAAGAGGGTGACATACCCACGTGTCCCCATCC 

CACCAGCTGCTCCCA 

Exon 110770 to 110940 

TGTGTTTTT A ^'"-^^ ^ TrTnTnATmrnr a rrr a r nrrrTrTr. ArTAOAGGAGCCCG 
TTTGGGAATCCGGAGAATGTGCGCTGGCGGAAGAGCGTCACACA CTGGAAGC 
AAACCTCAGACCGCGTGGACAAGT AGGTGTGGGCAGGAGGGTGTCTGCTGAG 

TTCAGAACAGTTTG 
Exon 11 1590 to 111770 

ATCTCACCCCGAGTGGGCCCCCAAGACCTCCTTTCCCCTTCCAGGACCAAGG 
ATGAAATGGAACACGAGGCCTTGGTGGAAGGGAACCTGGCAACC GAGGCAA 
GCCTAGTGGTTCTGGACACACTGGAGATCATCGTGCAGG TAGGGCTTGATCC 
AGCATCTGCCTTGTGCTCTGAGCCCA 

Exon 11 1830 to 112050 

ACCCTAGGCTCTAACACCTGGATTTCTGACCCCCTTCCCTCCAGACGGTGATG 

CTTTCAGAAGCCCGGGAGAGCGTCTTGGGGGCAGTGCTG AAGGTTGTGCTGT 

ACAGCCTGGGCAGTGCCCAGAGTGCCCTCTTCTTGCAGCA TGGCCTGGCCAC 

CCAGAGGGCCCTTGTGTCCAAGG TGAGCACCACTCAACAACCATGATTCTTA 

GAAAAACAGTAG 
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Exon 112910 to 113140 

AACGGGGAGGGGCTGGACAGTGTCTGTCTGGGTCCTTGGGGGCAGTTCCCGG 
AnCTGCTGTTCGAGGAGGACACGOAGCTGTGTGCCGACCT rTTOrCTGAGGCT 
rcrrACGACACTGTGGCAGCCGCATCAGCACCATCCGCACG TArGCCAGCGCC 
TrGCTGTACCTGCTCATGCGACAGAACTTCGAGATCGGCCACG TGAGTGGGG 
GCTAGGAGGCATGGTCCACACATGGCTCTGGTC 

Exon 114090 to 114340 

TCTGAGACTCCCGGCTCCACCCTCCCGCCCCTGTCCCTGCAGA^£IIIGCCCG 
TGTGAAGATnCAGGTCACCATGTCTCTCTCGTCCCTGGT rTrTfinACGACGCAG 
AACTTCAGTGAAGAGCACCTGCGACGTTCACTCAAAACCAT rrTCACCTATG 
CTGAGGAGGACATGGGGCTGCGGGACAGCACCTTCGCAGAGCAGGTG ACAC 
CTGCTGGGTCCCCGCCCCGCCTCCCCTTCATATAACTCCCAAC 

Exon 114370 to 114550 

j^jr^.n-rnTn a TTry;rrrrTrTO A rrxTTrrrrfinrTrr ArTO TCCAGGACC TGATGT 

TrAACCTGCACATGATCCTGACGGACACGGTGAAGATG AArTrrAACACCAGG 

AGGACCCTGAGATGCTCATCGACCTCATGTACAGG TGAGGTGGGCCAGCTGG 

CACCTTCAGCCACGCCCACGCCCCA 

Exon 116900 to 117170 

AGGTGAGTCCCCTCCTCACATCCCCCCTCACCTGGACTCCAGAATIGCCCGGG 

GCTACCAGGGCTCACCGGACCTTCGGCTGACCTGGTTGCAGAACATG GCCGG 

GAAGCACGCGGACGTGGGCAACCACGCCGAGGCCGCCCA rrTrTrATGGTGCA 

CGCGGCCGCCCTCGTGGCTGAGTACCTCGCCCTGCTCGAG TTArr.AGCGCCAC 

CTGCCCGTGGCTGGCGATTTCCTTC CAGGTGAGTGGCCAGGGGTTGGCAGGT 

GGCGGACGGCA 
Exon 117170 to 117410 

ACGAGTGCAGTGGGGACCAGGGTCTGACGCCACCTCTCCCACCCCAGAACAI 

CTCATCCAACGTGCTAGAGGAGTCCGCCATCTCCGACGAr ATrrXGTCGCCC 

GACGAGGAGGGCTTCTGCTCCGGGAAGCACTTCACTGAG rTarTCTGCTGGTAG 

GGTTGCTGGAACAGGCAGCCGGCTACTTCACCATGGT GAGGCCTTGGGGACT 

GGGTGCAGGAGAGGGGGCTCGGGCCAGGGAGGT 
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Exon 121670 to 121900 
GAGAGGAAGACAGTITCKJCKJA^^^^ 

inAAGaTGnCCGCGGl 



CCCTCAGCCCCACTCCTCATCC 



Exon 121910 to 122000 

CCCCAGGGATCTGCTGACCTTGACCCTTCTCTTCCC C^rAGArrTTrrr^CTGG 
aA^TGASrkGCCTTGGTGGACAGCCAC^^^ 

Exon 123290 to 123510 

GGCTGCCTTGGG 

Exon 123510 to 123633 (end clone) 

GGCTGGAGTAGGGGCTGTCCCTGGGTGGCCCCGAGTCAGCCCTGTCT^^ 
TPTA ArCCTrxTOGACAAGTC 



A 
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Human CLASP-7 promoter region ,61938 (beginning of contig) to 63888 i&ad of first 
predicted exon) 

GGGCATGTGGCTCATTCCTGTAATCCCGGCACTTTGCKjAGGCCGAGGCGGGTGGATC 

ACCTGAGGTCAGGAGCTCCAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTAC 

TAAAAATACAAAAAATTAGCCAGGTGTGATGGTGGGTGCCTGTAATCCCAGCTACTC 

GGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGCGGTGAGCC 

GAGATTGTGCCATTGCACTCCAGTCTGGGCAACAAGAGCGAAATGCCACCTCAAAAT 

AAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAATAGAGGATAA 

AATGCCAGCAACCCATAGATGGGAATGAGAACAGCACGTGCAAAGGCCCTGAGGCA 

GAGCCACGGCCTTGTCTGATTCAACCTCAAATTCTCCCTGGGGCATTTGCTGACCAGG 

GAAAGAAGGGCTGTCCAGGAGGAAGGACCTGCCGGTGCAGAGGCATGCAGGTGAGA 

AAGGGGTGAGCTCCTCCAGAGGGGAGTGTCGGCTGGAGAATTCTCTAAAAATGCTGC 

AGCAGTGCTGGGAGAGAGGCCAGTGGGGAGAGATTTGAGACCATAGATTAACCAAG 

ACATCCCCACCTCTTCCTCTTGGTAGAGGCGGCCCCGAAAGTCTAGACTCCCAAACT 

GGCTCACTCAGGTCCCACCACCTGGACCTGGGGCACATCTCCGAGCACTCCAGTGCC 

TAGCCAGGCTCCTCTGACTCCCATGCTGTAGACTGGGAGCACGGACAATGCAGGCGC 

TGGAGACCCCTGTGAGTCACACTGAGCAAGCACCCGAACACCTCTGTGCCTCAGTTT 

ACTCATCTGTAAAAGGAGGAAAACAATAATTTCTTCTGCATGTGTGAATTGCAGGGC 

CAGGCTCAATGACATCTTAGCAATTAGACTTTTTGAGACAGGGTCTCGCTCTGTCACC 

CAGGCTGGATTGAAATGGCACAATCACAGCTCACTGCAGCCTTGACCTCCCAGGCTC 

AAGCGATCCTCCTCCCTCAGACTCCCAAGTAGCTGAGATTACAGGCACACACCACCA 

TGCCTGGTTAATTTTTGCATTTTTTGTGGACACGGGGTCTCATTATGTTGCCCAGGCT 

GGTCTCCAACTCCTGGGCTCAAACAATCCTCCTGCCTTGGCCCCCCACAGTGCTGGG 

ATTACAGGCATGAGCCACCATGCACGGCCACGATTATACTTACAGGTATGATTATTA 

GATACATGAACATCGTTATTGTTTTCCAGCCAGGAGTCAGAGGGCAGAAAGAGCGCC 

CCCCAAACCCCGGAAATCTGGGGCCTACCCAGCCTGGGTCCCAGCGCCTCCCCTCCC 

TCCCTCCCTCCTGAGCTTCAGTTTCCCCAGCCCTGCTCCTGGGGTGGTAAGACCACCC 

CACTAAACCCCGGGAGCCTGGGGTCCACCTAGCCCGGGTCTCAGCGCCTCCCTTCCC 

TCCCTCCCTCCTCAGGCTCAGTTTCTCCAGCCCAGCTCCCAGGGTGGAAAGAGCGCC 

CCCGCCAGCTCGGGAGTCTGGGGCACCCCCAGTCTGGGTCCCAGCGCCTCCTCTCCC 
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transmembrane 



YSLAKSYASTPELRKTWLDSMAKIHVKNGE FSEAAMCYVHVAALVAEFl HRKK 

YRIAKSYQASPDLRLTWLQNMAEKHTKKKC YTEAAMCLVHAAALVAEYI SMLEDH 

YRIAKGYQTSPE-RLTWLQNMAGKHSERSb HAEAAQCLVHSAALVAEYI SMLEDR 

YSLAKSYASTPELRKTWLDSMARIHVKNGE LSEAAMCYVHVTALVAEYI TRKG 

YRIARGYQGSPDLRLTWLQNMAGKHAELG^ HAEAAQCMVHAAALVAEYI ALLEDQ 

YSLANSYASTPELRRTWLESMAKIHARNGI LSEAAMCYIHIAALIAEYL KRKGYWKVEKI 



1539 
1543 
1664 
1551 
1582 
1679 



1592 
1598 
1718 
1604 
1637 
1739 



LFPNGCSAFKKITPNIDEEGAMKEDAGMMD 1622 

S YLPVGS VS FQN I S SNVLEE S WS E DTLS PDE DGV 1633 

KYLPVGCVT FQN I S SNVLEE S AVS DDWS PDEEGI 1753 

VFRQGCTAFRVITPNIDEEASMMEDVGMQD 1634 

RHLPVGCVSFQNISSNVLEESAISDDILSPDEEGF 1672 

CTTVSLLSEDTHPCDSNSLLTTPSGGSMFSMGWPAFLSITPNIKEEGAAKEDSGMHD 1795 

: * :* *:.*!**• t* * 

ITAM 



VHYSEEVLLELLEQCVDGLWKAERYEIISEISKLIVPIYEKRREFEKLTQVjYRTIHG 1679 

CAGQYFTESGLVGLLEQAAELFSTGGLYETVNEVYKLVIPILEAHREFRKLTLmSKIQR 1693 

CSGKYFTESGLVGLLEQAAAS FSMAGMYEAVNEVYKVL I P IHEANRDAKKLS T EHGKIjQE 1813 

VHFNEDVLMELLEQCADGLWKAERYELIADIYKLIIPIYEKRR 1677 

CSGKHFTELGLVGLLEQAAGYFTMGGLYEAVNEVYKNLIPILEAHRDYKKIAAVHG 1732 
TPYNENILVEQLYMCGEFLWKSERYELIADVNKPIIAVFEKQRDFKKLSDLYYDiIhR 1852 



ITAM 



DOCK motif 



iYTK] 
=[fDS2 

5|fsk] 


LEVMHTKKRLLGT 
VNKDH — KRMFGT 
VHQSTGWERMFGT 


ffrvaeiygq 
yfrvgeIfg-, 
yfrvgeiyg- 


1 

SLFTK] 
3YLK\ 


MHQSSGWERVFGI 
AEWNSEKRLFGP 


—i— 

YFRVGFYG-j 
YYRVAfjYGQ^ 



DOCK motif 




KEE AITKLPEISHRLEAi YG 
f AI TKLAE I SHRLEG I YG 
-qFFEDEdGKE^llYKEEKLTPLSEISQRLLKl YS 
fKEESITKLAEISHRLEEIYT 



> * * k* 



ITAM 

1739 
1750 
1872 
1710 
1791 
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hCLASP4 
hCIASPS 
hCLASP3 
hCLASP2 
hCLASP7 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCI^P7 
hCU&Pl 



hCI3SSP4 
hcm^PS 
hCI^PB 
hClCisP2 
hC]£iSP7 
hCIASPl 



hCLASP4 
hCLASPS 
hCtisP3 
hcMsP2 
hcSlsPT 
hCLASPl 



ITAM 

"eiJfgtenvki] 



ITAM 



IQDSDKVNAKELDPI- YAHIQ\ T rVKI YFDDKELTERKTEFERNHNISRFV 



QC FGAEEVEVIKDSTPVDKTKLDPl KAYIQl T FVEI YFDEYEMKDRVTYFEKNFNLRRFM 
EF FGEDWEVIKDSNPVDKCKLDPh KAYIQl T YVEi YFDTYEMKDRITYFDKNYNLRRFM 
DK FGSENVKMIQDSGKVNPKDLDSF YAYIQ\ I HVII FFDEKELQERKTEFERSHNIRRFM 
ER FGDDWEI IKDSYPVDKSKLDSC KAYIQl T YVEI YFDTYELKDRVTYFDRNYGLRTFL 
DFS^GADKVKIIODSNKVNPKDLDpifSfAYIOVTT^ 

' ' DOCK motif 



ITAM 



FEAPYTLSGKKQGCIEEQCKRRTILTTSNSFP yvraRIPINCEQQIl LKPIDGATDEIKD 
YTTPFTLEGRPRGELHEQYRRNTVLTTMHAFE YIKT RISVIQKEEF\ LTPIEVAIEDMKK 
YCTPFTLDGRAHGELHEQFKRKTILTTSHAFP YIKI RVNVTHKEEIl LTPIEVAIEmQK 
FEMPFTQTGKRQGGVEEQCKRRTILTAIHCFF YVKJ RIPVMYQHHTI LNPIEVAIDEMSK 
FCTPFTPDGRAHGELPEQHKRKTLLSTDHAFP YIKl RIRVCHREE'H LTPVEVAIEDMQK 
FETPFTLSGKKHGGVAEQCKRRTILTTSHLFPYVKI RIQVISQSSTi LNPIEVAIDEMSR 



Coiled-coil 



1799 
1810" 
1932 
1770 
1851 
1972 



•kit * * •* 



KTAELQKLCSSTDVDMIQLQLKLQC WVSVQVNAGPLAYARAFLNDSQASKYPPKKVSELK 
KTLQLAVAINQEPPDAKMLQMVLQC SVGATVNQGPLEVAQVFLAEIPADPKLYRHHNKLR 
KTQELAFATHQDPADPKMLQMVLQC SVGTTVNQGPLEVAQVFLSEIPSDPKLFRHHNKLR 
KVAELRQLCSSAEVDMIKLQLKLQC SVSVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLK 
KTRELAFATEQDPPDAKMLQMVLQC SVGPTVNQGPLEVAQVFLAE I PEDPKLFRHHNKLR 
KVSELNQLCTMEEVDMI SLQLKLQC S VSVKVNAGPMAYARAFLEETNAKKYPDNQVKLLK 



DMFRKFIQACS 



Coiled-coil 



ALELNERLIKEDQVEYHEGLKSNFRDMVKELSDI 



LCFKEFIMRCGIAVEKNKRLITADQREYQQELKKNYNKLKENLRPt^IERKIPELYKPI 

LCFKDFTKRCEI>ALRKNKSLIGPVQKEYQRELGKLSSP 

EVFRQFVEACG<!ALAVNERLIKEDQLEYQEEMKANYREMAKELSElfrlHEQICPLEEKTS- 
LCFKDFCKKCEI )ALRKNKALIGPDQKEYHRELERNYCRLREALQPL LTQRLPQLMAPTP- 
E I FRQFADACG<; )ALDVNERLIKEDQLEYQEELRSHYKDMLSELSTV MNEQITGRDDLSKR 



IHEQILQEDTMHSP 
FR 



1859 
1870 
1992 
1630 
1911 
2032 



1919 
1930 
2052 
1890 
1971 
2092 



1979 
1990 
2090 
1949 
2030 
2152 



PD 2 liaa nd 
WMSNTLHVFCAISGTSSDRGYGSPli^ia-- 2008 
VESQKRDSFHRSSFRKCETQLSQGS 2015 



VLPNSLHIFNAISGTPTSTMVHGMTS dSSWl 1980 

— PGLRNSLNRASFRKADL ZZIZI — ^^^'^ 

GVD0TCTRVISKATPALPTVSISS 1SAEV4 — 2180 
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